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(54) Abstract Title 

Communication network 

for transmission, each of saTd I mSsage^ ^SJ^SSLT"* * PrOVide meSS39es 

information for effecting synchronisation Inri 2 , - f et ' uence of messages and comprising control 
dependent upon when ?he «^ »nfam£lon is 

means, responsive to said control means for transmSin^s * the sequence occurs; and transmission 
synchronising with a sequence of tnumrttS ' " 9 e f Ch of sa,d m ***9es. A receiver, for 
information. ^pris^r^ "T* Eluding timing 

information in a received message to indS to ^^„Tro1 respo " s,ve ' when enabled, to the control 
means may enable power ^SSS^SS^^S^P^"* "if T ,0n °' Said messa 9 e - The control 
time dependent upon the timtag^fon^on SSr« c ^ ^ 3 " d •V"*™'"**' ™eans for a period of 
synchronisation means to reoe^Tf^^^^ Sa " receiver a "« 
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Communication network 

The present invention relates to the use of an intermittent sequence of 
> messages to maintain synchronisation between a transmitter and at least one 
receiver in a communication network. In particular, it relates to transmitters 
and receivers for use in such a network. 

In a communication network comprising a plurality of transceivers it may be 
necessary to keep the transceivers synchronised so that they use the same 
timing for communicating between each other. One transceiver may act as a 
master defining the timing for the communication system with the others 
acting as slaves and keeping synchronised with the timing of the master It 
may be desirable to keep power consumption of the slaves as low as possible. 

One way of maintaining synchronisation within the network is for the master to 
transmit a periodic sequence of single beacon messages, with a fixed time 
mterval.between the beacon messages. A beacon message may be a radio 
packet. The slaves periodically listen, every fixed time interval, for a beacon 
message. The periodic reception of a beacon message from the master allows 
the slave to compare its timing with that of the master and to adjust its timing 
to maintain synchronisation. Furthermore, as the sequence is periodic, power 
consumption can be reduced if the slave receiver does not attempt to receive 
beacon messages in the interval between beacon messages. Consequently 
the slave receivers may ,isten for a beacon message in a listening window of 
fixed duration centred at the time a beacon message is expected to be 
received, once every fixed time interval. 

There are some problems with such a system. The system is susceptible to 
the loss of beacon messages. Loss may arise from interference or multipath 
propagation causing degradation of the beacon message such that it is not 
rece.ved in the listening window of the receiver. Loss may also arise rf the 
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timing of the master is varied. Such variation may be desirable when a 
transceiver is part of a host device such as a mobile phone which operates 
with a timing system which is not synchronised to the master. It may be useful 
,o synchronise the host timing and the master timing by shifting the timmg of 
the master so that it coincides with the host's timing. 

It would be desirable to improve synchronisation within a communications 
network. 

: According to one aspect of the present invention there is provided transmitter. 
,or transmitting an intermittent sequence of messages to ma.ntam 
synchronisation between the transmitter and at .east one receiver, comonstng: 
control means arranged to provide messages for transmission, each of sa,d 
messages forming par. of said sequence of messages and comprising control 
information for effecting synchronisation. Including timing information, where,n 
said timing information is dependent upon when the transmission of a 
following message in the sequence occurs: and 

transn.ss.on means, responsive to said control means, for transmitting each 

of said messages. 

According to another aspect of the present invention there is provided a 
receiver for synchronising with a sequence of transmitted messages each 
comprising control information including timing information, composing: 
contro. means arranged to control the operation of the receiver in dependence 
i on recewed ones of the transmitted messages; 

a dock for providing a tin* reference to the control means; and 

receiver and synchronisation means responsive, when enabled, to the control 

information in a received message .6 indicate to the control means the 

reception of said message, 
, 0 wherein said contro. means is arranged to disabie said receive. ^ and 
synchronisation means for a period of time dependent upon the t,m,ng 
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information in said received message and to enable said receiver and 
synchronisation means to receive a following message in the sequence. 

According to a farther aspect of the present invention there is provided a 
5 receiver, for synchronising with a sequence of transmitted messages each 

comprising control information including timing information, comprising- 

control means arranged to control the operation of the receiver In dependence 

on received ones of said transmitted messages; 

a clock for providing a time reference to the control means- and 

receiver and synchronisation means responsive to the control information in a 

received message to Indicate to the control means the reception of said 

message, 

wherein said control means is arranged to enable power conservation within 
the receiver for a period of time dependent upon the timing information in said 
received message, said period of time being such that power conservation Is 
. disabled to receive a following message in the sequence. 

II will be appreciated mat in embodiments of the invention, messages in the 
sequence of messages are used to indicate to the receiver when a following 
message in the sequence will arrive. Such indication may involve indicating a 
^me period between messages, indicating the change to a time period 
between messages or Indicating that no change to a time period between 
messages is required. Embodiments of the invention therefore provide flexible 
means of establishing and maintaining synchronisation. 

For a better understanding of the present invention and to understand how the 
same may be carried into effect reference will now be made to the 
accompanying drawings in which: 



30 Figure 1 illustrates a communications network including a mast 

units; 

Figure 2 illustrates the time frame of the communications network; 



4 



10 



15 



Fiqure 3 illustrates a radio packet 

Figure 4 Hlustrates a transceiver unit suitable for use as a master or slave; and 
Figure 5 and 6 illustrate sequences of messages for synchronising transfer 
units in the network 

Figure 1 illustrates a network 2 of radio transceiver units, including a master 
unit 4 and slave units 6, 8 and 10. communicating by transmitted 
receiving radio packets. The master unit is the transceiver ur»t wh,ch ,n,.,ates 
the connection of a slave to the network. There is only one master ,n a 
rietwork. The network operates In 'a time division duplex fash,or. The 
"ranscerver units are synchronised to a common time frame determ.ned by the 
master unit 4. This time frame consists of a series o, «me slots of equ* 
length. Each radio packet transmitted in the network has 
the star, of a slot and a single packet is transmitted in the network a. 
When *e master unit is performing point-to-poin, 3 
transmitted radio packet is addressed to a particular transceiver 
I the master uni, by — ng a radio packet addressed ,c , the ma^erun* 
in the next available time slot. Wnen the master unH is per.orm.ng po n, to 
multi-poin, communication a transmuted radio packet is addressee I o a 
transceiver units. Any time misalignment between the master and a slave ,s 
corrected by adjusting the timing of the slave. 

The transceivers transmit and recerve, in this example. * a microwave 
frequency band, illustratively 2.4 GHz/ The network reduces "~ * 

5 Inging the frequency a, which each radio packet is transmitted A number 
of separate frequency chanheis are assigned each with a bandw,dth o, 1MHz 
: and the frequency may hop a. . rate of 1600ho P s/s. The frequency hopping of 
ne Isce vers locating in or joining the network is synchrony and 
cloiled by the master un. The sequence of hopping 
,„ for the network and is determined by a unique identic*, of *. master ur* 
Lh transceiver unit has V unique* ideation, the Unit ID. henceforth 



5 



referred lo as the Slave ID for Ihe slave units and the Master ID for a master 

unit. 

The network is a radio frequency network suitable for transmitting voice 
5 information or data information between transceivers. The transmissions 
made are of low power, for example 0 to 20dBm. and the transceiver units can 
effectively communicate over the range of a few centimetres to a few tens or 
hundred of metres. The master unit has the burden of Identifying the other 
transceiver units within its transmission range and the burden of paging a 
to transceiver unit to set up a communication link between the master Unit and 
that slave unit, Each of the slave units has a low power modes In which it 
neither transmits nor receives and other modes in which it receives and then 
responds to radio packets addressed to it by the master unit. A slave unit may 
remain in the low power mode except when transmitting or receiving. 

Referring to Figure 2, a frame 20 is illustrated. This frame 20 is the common 
time frame used by the network 2 and controlled by the master unit 4 The 
frame illustratively has slots 22 to 29. The slots designated by even numbers 
are reserved. Only, the master unit can begin transmitting a radio packet 
20 aligned with the star, of the even numbered slots. The slots designated by odd 
numbers are reserved. Only radio packets transmitted by a slave, that is radio 
packets addressed for reception by the master unit can have their star, 
aligned with the start of the odd numbered slots. Each slot is allocated a 
different one of a sequence of hopping frequencies. It is however, possible for 
25 a radio packet to extend overa number of slots and in this case the frequency 
at which the packet is transmitted remains constant at that allocated to the slot 
a. the start of the packet. A slot has a constant lime period and is typically 625 
microseconds. 

30 Referring to Figure 3, a typical radio packet 30 is illustrated. The radio packet 
has a start 32 and contains three distinct portions: a first portion contains an 
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Access Code 34. a second portion c6ntains a Header 36 and a third portion 
contains a Payload 38. 

The Access Code is a series of symbols used in the network to identify the 
start of a radio packet. It has a fixed length. The Access Code may comprise a 
Master ID. a Slave ID or an Inquiry Access Code. In a normal communication 
mode, the master and slave units use the Master ID as the Access Code. As 
there is only one master unit in a network, the Master ID identifies the 
network. When the master unit is in a Page Mode and is paging a particular 
sieve unit to set up a communication link between itself and the slave un* the 
Slave ID is used as the Access Code when the master addresses the slave 
and the slave replies. When the master unit is in an inquiry Mode, the Inquiry 
Access Code is used as the Access Code when the master unit addresses the 
-transceiver units and when a unit replies. The .nquiry Access Code .denUfies a 

packet as one to which all transceiver units must respond by transmitting their 

Slave ID. 

The header 36 may or may not be present. If present, it has a fixed lengthy 
The header contains control words. The local address (LADDR) is a word 
uniquely identifying a slave within a network. The local address is assigned to 
a slave unit by the master unit when the master unit joins the slave to the 
network. The all zero L_ADDR is reserved for broadcast purposes. The packet 
idenBf.ca.ion word (PKJD, specifies the features of the radio packet 3a 
PK ID specifies whether a payload is present and its size and whether the 
s payload contains data or transceiver control information. 

Th* payload 38 carries either transceiver control information or voice/data 
inforltion. The payload is of variable length and may be absent. When a 
slave unit receives a packet transmitted by a master unit in the Inquiry Mode , 
,o transmits a packet containing transceiver control information in its payload 
This com Jng radio packet has * payload contained a, leas, two con*o, 
words. The f,rs, is the Unit ID (SLAVE lb) of the slave unit and the second ,s 
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uTth 6 ^ CLK> reP/eSen ' in9 ' OCal U ™ tept * a <*"* - slave 
un„. The con.ro.nng radio packet is used ,o allow the master ,o establish 

rj icr? synchronisa,ion w,,h ,he s,ave - «*- a — « - * 

he Page Mode „ transmits a radio packet to the paged siave containing 
* transceiver contro, information in its payioad. This controiling radio packet has 

(MASTER ID) of the master unit and the second is a value (MASTER CLK) 

zt:? 6 ,ocai wme kept by a c, ° ck zsz 

Referring to Figure 4. a schematic illustration of a transceiver unit is shown 
Only as many functional blocks and interconnections are shown in this 

andT " '° eXP ' ain ' he how a — eiver uni 

and ^ communication network operates. The transceiver uni. 40 contains a 
num er of functiona, events including: an antenna 46. rece"e r 0 
synchroniser 52. header decoder 54. controller 60. memory 56 avlng 
^emory portion 56 storing the transceiver unifs Unit ID, disable circuit^O 

coume 66. fluency hop con.ro„er 48 and transmitter 44. Although these 
elements are shown as separate elements they may in fac. be ^egraled 
together and may be earned out in software or in hardware. 

Data to be transmitted, in the payioad of a packet by the transceiver unit 40 is 
suppl.e as da<a signal 41 to the packetiser 42. Con.ro, informal to be 

87 provded by the controller 60 to the packetiser 42. The packetiser 42 also 
receives an access code con,o, sign a, 69 and a header coll signa 7, f 1 
controller 60 which respectiyelycontro, the Access Code 34 and the He 2 

I ^ '° ^ ^ '° '° m • T* Parser 42 pLel the 

data or contro, information into a packet 30 which is supptied as sign" 
the ,ansm„.er 44.. The ,ransmi«er 44 modulates a carrier wavl in 
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dependence upon the signal 43 to pmduce the transmitted signal 45 suppl.ed 
t0 the antenna 46 for transmission. The frequency ot the carrier wave ,s 
controiied to be one of a sequence of hop frequencies by a transmission 
frequency controi signal 47 supplied by the frequency hop controller 48 to the 
5 transmitter 44. 

The antenna 46 receives a radio signa, 51 and supplies it to the receiver 50 
Thich demodulates the radio signa, 51 under the contro. 
fluency contro. signal 49 supplied by the frequency confer 48 to produce 
,„ a digital signal 53. The digital signal 53 is supplied to the synchrony 52 
wh h ionises the transceiver un« 40 to the time frame o, the networ^ 
The synchroniser Is supplied with an access code signal "J***™** 
Access Code of the packet which the transceiver Unit Is expectong to rece,ve. 
T^ ynchroniser accepts those received radio packets with Access Code 
15 Which ^respond to the expected Access Codes and 

tadio packets with Access Codes that do no. correspond to the expected 
• Access Code. A sliding correlation is used to identify the presence and he 
2 of me expected Access Code in a radio packet, if the rad.o packet ,s 
■Si men he radio packet is supplied to .he header feeder 54 a* s,gna 
2Q sHnd a confirms signal 79 is returned to the Controller 60 ,nd,ca„ng that 

79 is us*, by the confer in a slave unit to resynchronise the slave clock to 

Was recetved with the time a, which the radio packet was expected to be 
25 °L L and shifts i.s tirrtng to offset .he difference. Such an offset ^may b 
aXved by varying the value of M _OFFSET stored in memory 56 by he 
Z of the difference. The header decoder 54 decodes Ihe header ,n me 
received packet and supplies it to the control,* 60 as header srgna, 75. The 
Tder dLder 54. when enabied by a payload *c^«"-77 
30 PP-ied by me controller 60, produces a data Output signal 57 coning the 

2 v a ,ue o, L ADDR in the header signal 75 ,6 enable the header decoder. 
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The data output signal 57 may contafn transceiver control information In this 
-nstance the data output signal 57 is supplied to controller 60 in response to 
the payload acceptance signal 77 provided by the controller 60.. 

5 The frequency-hopping controller 48 cycles through a sequence of 
frequencies. The transmission frequency control signal 47 and the reception 
frequency control signal 49 alternately control the transmitter 44 and the 
receiver 50. When the transceiver 40 is acting as a master, the receiver 50 is 
capable of receiving a. frequencies determined by the odd values of the 
sequence and the transmitter is capable of transmitting at frequencies 
determined by the even values of the sequence. When .he transceiver is 
acting as a slave unit the reverse is true.Tne frequency-hopping, controller 48 
receives the access code control signal 69 (also supplied to the packetiser 42) 
and an offset signal 67 from the controller 60 and a clock signal 59 which 
represents the time held in dock 68. from the clock 68. The offset signal 67 
defines the value of an offset from the time held in the dock 68. This value 
may be null. The frequency-hopping controller combines the clock signal 59 
and the offset signal 67 to emulate the time held In a clock offset by the value 
of the offset signal 67 from the clock 68. The sequence of frequencies through 
wh,ch the hopping controller 48 cycles is dependent upon the access code 
control signal 69. The position within the cyde is dependent upon the 
emulated time. When the access code contro, signal 69 provides the value 
MASTER ID a master unit frequency-hopping sequence is defined. When the 
access, code control signal 69 provides the value SLAVE ID a slave unit 
frequency-hopping sequence is defined. 

The clock 68 also supplies the clock signal 59 to the inquiry counter 62 the 
hold counter 64 and the page scan counter 66. Each of the counters contains 
values which are decremented with each dock cycle of the clock 68 The 
counters supply a control signal to. the controller 60 when the decremented 
value reaches a predetermined threshold. The Inquiry counter 62 produces an 
.nquiry control signal 6t every few seconds. This signal causes the transceiver 
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unit 40 10 enter .he Inquiry Mode and the counter 62 to be reset. The hold 
counter 64 produces a hold disable signal 63 which causes the transceiver 
unit to exit a Hold Mode. The controller 60 initiates a Hold Mode by wdting a 
value into the Hold counter 54 via write signal .73. The page scan counter 66 
produces a page scan control signal 65 every few seconds. This srgn* 
causes the transceiver unit to enter the Page Scan Mode and the counter 66 
to be reset. 

Disable circuitry 70 provides an enable signal 85 to the £ 
synchroniser 52. the header decoder 54, the frequency-hopping contm, ler 4* 
the transmitter 44 and the packetiser 42, the memory 56 and the controller 60 
in the absence of which these elements would be switched off. The disable 
circuit* responds to an asserted disable control signal 83 supplied by the 
controller 60 to disassert the enable signal 85. 

The memory 56 has a portion 58 which permanently stores the Unit .D of the 
transceiver unit 40 and the common Inquiry Access Code. The remaining 
portion of the memo* 56 can be written to by the controller 60. I. the 
Insceiver unit 40 is functioning as a siave unit, the memory 56 £ 
additionally store the Master ID, a value M.OFFSET 
difference between the slave unit's clock and the master un„ s 
slave's address in the network, L_ADDR. K the transceiver un,t 40 ,s 
functioning as a raster unit, the memory 56 will additionally store for each 
slave unit participating in the network: the Slave ID; a value S OFFSET 
, presenting the difference between the master unifs dock and tha part.cu.ar 
stave uhifs clock and L.ADDR uniquely identifying the particular slave un,t -n 
the network. 

„ should be noted tha. the access code signal 81. me access code control 
,„ .gna, 69 and the offset signal 67 remain the same for adjacent duplex ., me 
slots, and that .he access code ^signal 81 and the access code control ,gna. 
69 will have the same values. 
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The transceiver uni, has various modes o, operaUon inching: the Standby 

H H m h C r mUn ' Ca,i0n M ° de ' ' he h < u * Mode ' ,he "ode. and the 
Hold Mode. The operation of the control 40 .n each of these modes may 
s depend upon whether the transceiver uni, is functioning as a master or as a 

Standby Mode 

Before a transceiver uni. 40 has been connected to a network „ is , n standby 
Mod. To enter this Mode the controiier 60 activates the disabie control signal 
83. The receiver 50. the transmitter 44. the synchroniser 52. the frequency- 
hopping controiier 48. the header decoder 54. the packetiser 42, disabl 

circuitry 70 and the controller 60 are disabled anrt h„ „„t h 
clock fin =nn »k . "sawed and do not draw power. Only the 

clock 68 and the counters 62. 64 and 66 are operational, in this mode power 
consumption is very low. 

Inquiry Mode 

Before a master unit can set up a communication network or join a transceiver 
un, to an ex,s,ing network it needs to 'know what transceiver units are within 
as transmission range. The master unit broadcasts inoui* radio packets in 
eve numbered time siots. Each of the packets has the Inquiry Access Code 
as ,,s Access Code and the zero L_ADDR in its header. If a slave unit is 

ntm'belT ^ * ^ ^ ^ ^ " W »' ™ * - odd 
numbered ,, me siot. by transmitting a packet which has the .nquiry Access 

Code as its Access Code and has. in its payipad. the SLAVE .0 and SLAVE 
ULK of (he slave unit. 

Paging 

Before a master unit can join a transceiver to the communication network it 
needs to g,ve the slave uni. some network parameters in ,ne payioad of the 
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paging radio packet. These parameters inc.ude: the MASTER ID so that the 
slave unit can recognise packets transmitted by the master unit and can 
emulate the master unit's frequency-hopping sequence; M.OFFSET so that 
the slave unit can keep in step with the master unit's time frame and 
frequency hopping; and L.ADDR so that the slave unit can recognise a 
packet addressed to it by the master unit. The master unit communicates 
these network parameters to the slave unit via a paging packet while 
emulating the slave unit's frequency-hopping sequence and keeping in step by 
emulating the slave's dock using SLAVEJD as the value of access code 
control signal 69 and S.OFFSET as the value of offset signal 67 : Once a 
communication link has been established between the master and slave they 
communicate using the master unit's frequency-hopping sequence^ Each of 
the packets transmitted during paging has as its Access Code the SLAVE ID 
of the stave unit paged. The packets transmitted from master to slave un* are 
in even numbered time slots and the slave responds to the reception of these 
packets by transmitting packets in the associated duplex slot i.e. the 
immediately following odd numbered slot. 

Communication Mode 

ln the communication mode, a slave can only transmit and must transmit in 
the slot immediately after that in which it was addressed. An exception to th,s 
is if the master unit is broadcasting, that is, transmitting to all slave un,ts 
simultaneously. All packets transmitted in the communication mode have an 
Access Code determined by the MASTER ID and a frequency determined by 
the master unit s frequency-hopping sequence. The siave units emulate the 
master unit's frequency-hopping sequence using the stored value o MASTER 
,D as the access code control signal 69and the stored value of M_OFFSET 
as the value of the offset signal 69 and synchronise their timing tc , the paster 
.„ unit using their own clock signal 59 andfheir stored value of M_OFFSET. The 
master addresses, a particular, slave .unit by placing its unique address. 
L ADDR read from memory 56 in the header of a packet. The payloads of the 
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network parameters. 
Hold Mode 



h ft. H* Mode, no data is transmitted fora p revfously defined (|me , n , erva| 
The slave unit in a Ho,d Mode maintains synchronisation to the master 71 
*n». ,„ the H0 ,d Mode a ,ave uni, k eeps the .oca, addr^L A oo R 
ass,gned by the master unit. The controller 60 initiates the Hold JV k 
o writing a value to the hold counter 64 *a signal Tand^ ^ " 
circuit. 70. The controiier deactivates Te lid Ida n^nse'to 

9 o respect.vely. The hold mode is initiated, for example when 

60 via sionai 57 Th! , ^ ' S SUPP ' fed to ,he «•*»■"■ 

60 v, a s , g n al 57. The controller responds by writing the value SLEEP into the 

hold counter 64 and asserting the disable contro, signa, 83. The s Jve u , 
thereby enters a low power mode, the hold mode The hold moT 
—ely be activated by the controller SO when ^ZTlTZ^l 

-er s :^^ 

r ? win be occupied by such ^^ZZ 2£ 
-ode for a period a, leas, as long as that equivalent to the time taTe T o 

STr 2T? *" si2e by *-« an ~ — h ho L 

counter 64. Additionally when the slave unit is not adrtr^-H • 

tor the remainder of that <;lnt ahH «,« m »- ooe 

tnat s,ot and tr »e duration of the next slot. 

unit. -A slave is.putin the Park MnH^ k master 

Park.Mode when ,t does not need to participate in 



14 



the network but needs ,o stay synchronised to the networks t,me frame, In he 
Park Mode a s.ave g.ves up its assigned L_ADDR and it can be ^ reused b the 
master, .n the Hold Mode the .me at which the Uansceiver ex,ts the Mode -s 
predetermined, in the Park Mode i. is not The transceiver is woken up by the 
master. 

Referring to Figure 5, there is illustrated a sequence 500 of messages 512. 
5 TZ 522. 524 and 526. These messages are — ed by the master 
uni. and are used by the stave units to maintain time synchronisation w,.h the 
Z Z unl, and are used to wake up me stove unite from *. Park MM. The 
Z arrow 530 iUus.ra.es that the messages are —ted by me mas.er ,n 

„me frame 540 used by the units in the netwO* illustrates that each of the 
messages is transmitted by the master in even state only. 

The sequence 500 of messages includes a firs, group of messages 510 and 

■ I'd a second group of messages 520. The firs, and second groups - 

■ separated by an interval of time T1 . The firs, group 510 has a senes of three 
Z S a message 512, a second message 514, and a third message 
M-L adjacent messages, ma. is. .he firs, and second messages and me 

econd anb third messages are separated by the same time .n.ervaL £ 
second group 520 of messages has a series of .hree 
message 522. a second message 524 and a third message 526. The accent 
messages are separated by the same time interval. .. 

A group of messages, for example, .he second group 520. can be defined by 
UsgLp parameters: the number of message packets per beacon group (N, 
me . me interval between two adjacent message packets in .he same group (t) 
Tn?.H« 1 interval to me hext beacon group (T1): N represent, .he number 

message! in me group. T1 represents the interval of me separate he 
■ "up n ques.i6h from .he group of messages immediately preced.ng ,t. A 
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s ave ,ransce,ver w„h knowtedge of tn'ese parameters can. after receMng one 
of .he messages in the precedin0 group gc « 

messages of the next group wit, be transmitted. Consequent* „ a message ,1 
expected by a stave and it ,s no, received. the slave can try and re ^e 

fromT S ° ' here "° ™»— -Pei 

from that group. Thus using a group of messages instead of a singie message 

reduces heprot «^ of the stave missing an opportunity to synln^ 
or be woken up by the ^ due (Q packe| ^ ^ ^ ^ 

o Each message is a radio packet. Each of the messages is transmitted with a 
frequency synchronised with the master hopping frequency. The messages 
are remitted in ,h, master, transmission siots. tha, is. the even numTer^ 
stots. Each message is aligned with the beginning of a slot. Each radio packet 

of L.ADDR ,n ,ts header, and contains a payload. The contents of the paytoad 
depend on the message packet type . the message does no, vary or X 

mavTT P ? me,e,S " eed "<* ""«"" ™™ formation and 

may contain data. ,, the message does «,ry or update the group parameter 

ST oT ns con,rol in,omation idenw * n9 ,he new - *° 

vanattons to the current parameters. The control information in the ith 

reel vefof '£? ^ ^ ** "* * <° - 

recover, of the „rne m.erval between tha, message and the nex, beacon 

Sroup and may indicate tha, vatue or , h e vaiue of the vanation to the pr^ 

e" h me a ^ 500 C<m ^ **> as 

each message controts whe,her the group parameters t and T1 wii, or not 

^updated and hence whether ^ tirrtng of the sequence wil, or ^ no, 

According to the preferred embodiment the ith beacon message in a group 
~s the contro, information ^ 11 and ,. The vaiue of N and tie the ame 

ucc ^1 ^ a = SrOUP - ^ ~* <*■ » *«* ^ each of the 

success,ve message packets in a . group by t, as each message packet is , 
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Coser ,o the next beacon group. Consequent* referring to Figure 5 the n* 
closer 10 516 h ve as the , r time 

second and third message packets 512, 514 , 
interval to the next beacon group the value T1. T2=T1-t, and T3-T1 2 

ZeZ* U would be possible to provide Instead of the absolute values (T.) 
respectively. . ^ yi gnd an , nd|catlon 

of the time .nterva. to the nert taacon g P 

within the message packet whether ,t «s the first, secona 

within the group. 

Keferhng to Figure S. the master may vary the 

- «m..n 510 and a second message group 620. me ma^i 
L — - ,e -. Pa- r 

paramertersN tand T and * fifsl of messages ls 

-group parameters N, t and T1 AH 9 ^ ^ 

defined by the control information N, tana n, «■ 

g^c^ 

example the first message 512 in the group contains the parameters N . and 
TV the second message in the group cdmprtses the parameters HJ- 
T 2 ; -TV-f etc The second group 620 is defined by the new group parameters 
, ■ N f and TV. Each message in the second group of parameters compnses 

, R ,n has a series of four messages 622. 624. 626 and 628 
The second group 620 has a senes or ^ 

and T f The shift S in synchronous systems is an integer numbe 
30 w.th a per,od.c.ty ti t transmission of the first group does not 
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■n.eger multiple of , no, exceeding N« ,hen no retransmission of the firs, group 
- reoured as there is some ovenap between the messages of the seld 
group and where the messages of the second group would he expected" 
var,a„on in ,he group parameters occurred. Although in ,hi s example a, he 
s group parameters were v 3 ned i, should be appreciated ,ha, any one or any 
omb,na„on o, the group peters may be vaned. „ is .herefore possL o 

reference of ,he communication network W ',hou, waking up and separate* 
transmitting to the slaves. . se Para,ely 

o - 

Referring now to Figure 4. the operation of a transceiver operating as a 
masteruni, to create the sequence of messages 500 wil, be explained. For the 
purposes of .his explanation consider the master to have previous' 
^nsm, ted a firs, group of messages and ,o be abou, ,o transmit a S ed 
flJP of messages. The con,ro„er stores the group, parameters N, T1 and 
defining the second group of messages in ,he memory.56. These parameter 
w«e ransmitted in the firs, message of the firs, group o, messes. Z 
co ,ro,,e, when a period of ,ime T 1 has expired since ,he transmission of I 
^ message ,n the firs, group of messages, initiates the transmission of the 
second group of messages. The controller control ,he freouency a, whL 

~7 ccurs Yia ,he access code «•*- si9nal «* * - * 

read r 2 ^ " ^ "» " - MASTER ID 

read from , ne memory portion 58 as the access code control signal 67 and a 
null value as the offset ^innai -ru a 

L ADDR in ,h» h T C ° n,r0 " er PTOVideS ,he 2er ° **» of 

L.ADDR ,n ,he header contro. signal 71 , The controller ,hen determines which 

= rame,ers N'. , and Tr should define a ,h,d group of message b 

ne seTd 3 ^ ^ 9 " er ,he — °""e firs, message o 
me second group of messages. The con.roller places ,he values of the group 

aTcTor T ' in,hePaylOad0fa -cond grip 

as contro, ^formation via packet con.ro! signa, 87 and wntes the parameter^ 
to memory 56. : Th, firs, packet* transmitted by transmitter 44. The com™" 
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T2 .=T1M in .he payload of a second packet as control —on v,a pacKet 
control signal 87. The second packet is transmitted by the transrmtter 44. The 
Tnlo lr waits a period of time , and then places the vaiues of the group 
k „ ,. ; nri T3 .- Tr . 2 1 in the payload of a third packet as control 

have been transacted. The controller then waits a penod of time T1 MX 
before initiating the transmission of the next group of messages. 

Refernng now to Figure 4, the operation of a transceiver operating as a slave 
rsynchronisingwith the sequence of messages 500 wiil be explained, in 
Z mode a» the events of the transceiver except the *d, « and»e 
counters 62 64 and 66 are normally disabled by disable circu.^ 70. men 

for a predetermined period of time. The transceiver ,s able to recede 
Lsmuted messages dunng the reception window define dby «- 
predetermined period of time. The shorter the reception w,ndow the lower the 
predetermine p lranscei ver The controller reads the value of 

Z^Z^Z o - memory - and supplies them as 

, ^L Jde controT signal 69 and offset signal 67 respective, to the 

recel ver SO to receive a, the ^ ^T^^ Z 
transmitting. For the purposes of this example is to m6ssaaes 
receiver previously received the ith message in a first group of message^ 
, 5 Z -sage conned a payload comprising as 

^meters , N and . dining the ^^^L^. 

, otor . have ween stored in memory 56 and me vaiue ot 
S^rr5r««« reads from mem«y 56 the group parameters 
Tr and O of the second group of messages which is about to be transmitted 
„■ o'tle eceiver The recent window controlled by the . cbntroiler may be 

Consequently the receiver 50 is synchronised in time via signal 85 and 
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synchron,'sed in frequency via the reception frequency con.ro. signal 49 with 
me .ransm.ss.on of the second group of messages from , he master 

The controller provides the value of MASTER ID to the synchroniser 52 vfc 
» access code signal 81 . r . pacte, having the po.ec, accession is reived 
. me reception window the conlroller is informed by ^ 
The controlter compares the time a, which the packet was receded „ 
■hdicated by the conation signat 79 with the time a, JcTa ZZ wa 

to be indicated as received by the confirmation 
M.OFFSET stored ,,n memory 56 by the difference. Such a correction ensures 
any small ddfts between the timing of the mastered the tang J TZ Zl 
are coveted each time a group of messages is transmitted b l l^ 
The header decoder accepts the packet as i, was broadcasted <L ADDR^,, 

output s, B nal 57. The controiler extracts the values of the third group's 

Parameters from the payload and stores them in the memo-y 58. T^e reZ 

should receive the firs, message in the paytoad and the parameter s o^To 
memo houldi)e N , ,. ^ „. ^ ^ ^ P « « 

and the „h, message received (see below) and in this case the papers 
s red ,n memo^are „. f and IT. The controtler then wntes the vie oT r * 
.he hold cpunter 64 and activates disable circuitry 70 via disable control J* 

'f a packet is no. received in the reception window the con.ro.ler ac.iva.es 
disable c,rcu.,ry 70. for a pertod of „me , and then disables the IZTl 
P^ e ermined duration thereby opening a second recepUon ^ ^ T 

d^r ^ ' he SeCOnd , the contro-lerZ e 

d.sabie crcu.try for a penod of time I and then disables the circuitry for » 
predetermined dura,ion .hereby opening a third recep.ion 2ow ^ 
process con.inues until the N th reception window has been unsucLS 
opened. The controller thenwri.es the.vaiue TN into the hoid counte " 
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Each group of messages within me sequence can perform a d*eren, funcfco. 
!n7h! messages have at .east me access code of the master so that the 
s n« sTcan function correctly. The messages in a group allow a stave 

C« - ~» ~ ~" «**»• 71,6 messa9es m a r P se ^ 

; 0 In the group parameters which aliow the stave to ~>™£7Z 
,he sequence. Such messages may change the group parang or keep 
them L same. Atternativeiy. the messages within a group can act as wake 
up Usages atiovrtng me master to page mem direct* in a 
sbt The paytoad of such a message contains mree value. The valuer, 
H ^telmlume untii the transmission of me next group in the sequence The 

:rr ; r ::r r::r d :r: , h e ^ r: 

f,ve,,L messag^n a ^^Z^^ 
hot carry any group parameters. These messages nowe 
mat the group parameters should not change. 

Transceivers such as that illustrated in Figure 4. may form part of different 
as mobile phones, computers, pagers, a computer mous* 
, head Its microphones etc. Such transceivers altow the devces to form ^a 
elm 1-n network and exchange da. or control infonnafon v» the 



network. 
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The preceding description describes a preferred implementation of the 

=======£==: 

the scope of the invention as claimed- 



21 



Claims 



1. A transmitter, f or transmitting an intermittent sequence of messages to 

. :c:r hronisaBon bM ,he -~ •* - - « 

control means arranged to provide messages for transmission, each of said 

ess* w ,o - • - 

i A ~' * ^chronistng with a sequence of transmitted messages 
each ompnslng contro, information inciuding .^information, compn n g 
c ntro me ns ar.nged to contro, the operation o, the receiver in depen ce 
on received ones of the transmitted messages- Penaence 
a Cock for providing a, ime reference to the contro, means; and 

a Cock for providing a time reference to the control means: and 
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receiver and synchron.sa.ion means responsive to the con.ro, in.orma.ion in a 
TJveo message .o indicate .o the control means .he reception o, sa,d 

"IrTsaid control means is arranged to enable power conservation within 
leTeiverfor a penod of time dependent upon .he .iming informal ,n sad 

disabled to receive a following message In the sequence. 

4 A transmitter as Calmed in daim 1 wherein said timing Information is 
" . , '""Treceiver of the period of «me between the transmission of a 

message in the sequence. 

• ^ • 1 nr 4 or a receiver as claimed in 

r iim . hetween the transmission of a messdye 



« A transmitter as claimed in daim 1 or 4 or a receiver as claimed in 
lai m 2 o 3 whin said timing informal combes M value o, the penod 
20 claim 2 or 3 wherein s message containing that timing 

compared to the penod of time between th 
containing that timing information and the transmission 
25 message in the sequence. 

i LiiH ,™ nrecedinp claim wherein said 
7 A transmitter or receiver as daimed any preceoing 

following message is the next message in the sequence. 

B A transmitter or receiver as claimed in daim 7. when dependent upon 
M daim . JH -» preceding message is the dired, preceding message. 



23 



9- A transmitter or receiver as claimed in any one of claims 1 to 6 wherein 
sa, seouence of messages comprises a se qU e„ce groups of mei" 
each of sa,d groups of messages comprising a plurality of messages in series. 

» ia A transmitter or receiver as claimed in claim 9 wherein said following 
message is a message in a following group. 

11. A transmitter or receiver as claimed in claim 10 wherein said following 
group Is the next group. rouowing 

12. A transmitter or receiver as claimed in claim 9. 10 or 11 when 
dependent upon Calm 6. wherein said preceding message is a messaged 
preceding group. 

13. A transmitter or receiver as claimed in claim 12 wherein said preceding 
group .s the directly preceding group. "preceding 

saw clTr™ reC6iVer ^ C,aimed any Precedi ^ ^rein 
said control information identifies the receiver. 

15 A transmitter or receiver as clairr*d in any preceding claim wherein 
sa,d control information identifies the messages as broadcasted messages 
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said 00^7'"* " feC?iVer ^ 3ny Pr?cedin 9 <*>™ herein 

sa,d control information comprises a sequence for correlation by the receiver. 

17- A transmitter or receiver as claimed in claim 10 wherein said control 
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.^h 10 or 17 wherein said control 
-iR A transmitter or receiver as claimed 10 or w. c 

:i rat ,:::Ues * ^ « * - - . 

following group. 

19 A transmitter as daimed in Cairn 11 wherein said control means in 

expected time of transmission, in the absence o 
10 the following group . , 

20 Atransmmerasdaimedindaimiswhereinforsaidpairofsuccesswe 
2 9 Lps l ies o, messa.es w*hin each - said pair o, 8 roups are 
separated by equal time intervals. 

" 21 a receiver as daimed in any preceding eiaim herein sa«, 
means enabies said receiver and synchronisation means, to rece,ve 
Zl^c.etinthes^ence.forapredetermineddura.on. 

means, to receive said following packet. 

23 A receiver as daimed in daim 21 when dependent upon claim 16 
" Ire,: sXe-enablement is controlled tor reception * the messages ,n the 
following group. 

. • o-a »*/H»rpin said control means re- 
the time between messages in the group. 
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25. A receiver as claimed in any preceding ciaim wherein said centre! 
means ,s arranged to compare the expected time of arnva, of a message 
provided by the timing information in a preceding received message, with the 
actua „me of arrive, of the message as indicated to the contro, means b he 
• reception and synchronise means, and to offset said time reference 
proved by the ciock in dependence on said comparison. 

26, A transceiver comprising a receiver and/or a transmitter as Calmed in 
any preceding claim. 

27. A computer comprising a receiver and/or a transmitter as claimed in 
any one of claims 1 to 25. <-'aimeo in 

CainJ- m0bi ' e ' e,ePh0ne COmPrtSi " 9 " reCe ' Ver and/or a r as 

claimed in any one of claims 1 to 25. 

29. An accessory for a mobile telephone composing a receiver and/or a 
transmitter as claimed in any one of claims 1 to 25. 

30- A communication network comprising transceivers as Calmed in Calm 

31. A transceiver substantial as hereinbefore described with reference to 
the accompanying figures and/or as shown in the figures. 
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